Transit integration: why bother? by Ferreira, Luis
  Transit Integration – why bother? 
   
Prof Luis Ferreira  QUT 
  
1
Non-refereed conf paper; 
Ferreira, L. (2003). Transit integration: why bother? 3rd International Conference on 
Smart Urban Transport, Session 5 – Integration of Tansit Services. Sydney, 27-29 May, 
2003 
 
TRANSIT INTEGRATION: WHY BOTHER? 
 
PROFESSOR LUIS FERREIRA1 
 
QUEENSLAND UNIVERSITY OF TECHNOLOGY 
 
 
ABSTRACT 
 
It has become generally accepted that to maximise patronage, transit must take people to where 
they want to go in a timely and convenient fashion.  The benchmark in this case may be the most 
attractive available alternative mode, such as the private car with its door-to-door high level of 
service.  
 
Terms such as ‘integrated’, co-ordinated’ and ‘seamless’ are often associated with transit systems 
planning, project funding and evaluation, operations and performance monitoring. The paper 
defines those terms in the different contexts, as well in their broader multi-modal and land use 
implications. Discussed here are performance indicators which may be used to evaluate the 
degree to which integration attempts lead to the achievement of overall community and operator 
objectives. Ways in which those measures may be obtained in practice are also canvassed.  
 
It is concluded that there is a need for transit planners and operators to be more rigorous in 
performance measurement of integration and ‘seamlessness’. Changes in perceptions of travellers 
with respect to transit accessibility and ease of use need to be captured in more tangible ways 
than has been the case in the past.  
 
 
1. BACKGROUND 
 
 
‘Integrate: to form, coordinate, or blend into a functioning or unified whole’ 
 
 ‘Seamless: having no awkward transitions or indications of disparity’ 
 
(Encyclopaedia Britannica) 
 
 
Transit integration and co-ordination needs to be placed in context before its measurement can be 
discussed in detail. Since integration has many dimensions and layers, it is useful to distinguish 
here between five main areas of activity associated with transit networks and/or corridors, 
namely:  
 
• Transit strategic planning and policy 
• Evaluation of corridor projects and strategies 
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• Transit service planning  
• Transit operations 
• Performance monitoring 
In addition, effective integration of transit needs to address issues of inter-dependency within 
transit modes, as well as between transit and other modes; types of transport demand (eg: 
passenger and freight) and the relationship between transit objectives and wider community 
goals. 
 
Table 1 shows the main integrating tasks by activity area with some comments offered by the 
way of examples of what needs to be integrated with what.  
 
Integration and ‘seamlessness’ in transit systems planning, evaluation, operations and 
performance monitoring are activities which must themselves be integrated into a consistent, 
coherent and logical process, as shown in Figure 1. Partial integration and co-ordination of 
activities is likely to lead to outcomes which are sub-optimal from the perspective of broad 
community goals, such as economic efficiency, equity of access to opportunities and 
minimisation of transport related environmental impacts. 
 
The main purpose of this paper is to put forward ways to measure the impact of efforts to 
integrate transit service planning and operational aspects. Performance indicators which can be 
used for this purpose are put forward in section 2.  However, it is important to recognise that 
transit integrating efforts may be limited when it comes to achieving community goals, unless 
they are part of a package of strategies. The evaluation of the individual components of such a 
package, such as transit integration, presents difficult benefit identification and quantification 
issues. The relative importance of the various integrating tasks given in Table 1, in terms of their 
ability to potential contribution to higher level goals, should be assessed in order to prioritise 
integrating effort and avoid raising expectations which are unlikely to be fulfilled.  
 
For example, it is possible to achieve within transit integration of operations, which may be 
perceived as ‘seamless’ by users. This may involve integrated travel information which provides 
comprehensive integrated information on all transit modes, including real-time departure/arrival 
times (next service); trip planning and special events travel. Such integration may deliver little 
gain in terms of mode share and environmental impact reduction, due to lack of integration of 
transit with land use planning and policies and/or multi-modal travel demand management 
measures.  
Management information systems used to monitor transit performance from an operators 
perspective need to be integrated with performance measurement of funding agency objectives. 
For example, a single management information system needs to be the result of integration 
between data collected on: fuel usage; vehicle distances travelled; vehicle maintenance costs; 
labour costs (payroll systems); output from scheduling software (timetabling and crew rostering 
systems); bus performance (eg: on-time running) and patronage from automated ticketing 
systems.  Such operator driven systems need to be able to provide the kinds of performance 
monitoring data required by funding agencies, for monitoring community objectives. 
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TABLE 1. INTEGRATING WHAT? 
 
Area of Activity 
 
Integrating What? Comments 
System-wide & 
corridor strategic 
planning 
▪ transport & land use planning and policy 
▪ multi-modal infrastructure provision as a 
package 
▪ multi-modal strategies as a package  
 
▪ multi-modal infrastructure planning 
& policy 
▪ transit oriented development 
▪ transit interchange/ land use issues 
(access & urban design) 
 
Evaluation of 
corridor strategies 
& projects 
▪ setting of common objectives across  
modes for evaluation purposes 
▪ common multi-modal system evaluation 
frameworks 
▪ multi-modal project prioritisation 
 
 
 
▪ consistent decision-making 
framework for resource allocation 
across modes 
▪ consistent evaluation methods across 
modes 
▪ consistent treatment of externalities 
across modes 
▪ funding levels across modes 
▪ multi-modal project staging 
 
Transit service 
planning 
 
 
 
 
▪ transit agency objectives and wider 
community goals 
▪ travel demand needs and service levels 
across modes 
▪ funding agency objectives and service 
contracts 
▪ transit timetable integration across 
modes 
▪ interchange location planning & design 
▪ Park-and-Ride location planning & 
design 
 
▪ community goals - economic 
efficiency, equity, social inclusion, 
environment and  access to 
employment & services – translated 
into agency objectives 
▪ connecting services time ‘tolerance’ 
levels 
▪ transit service levels with levels of unmet 
demand 
▪ travel demand management 
strategies: staged into a coherent 
package (eg: parking policies, road 
user charges, transit fares & service 
levels) 
Transit operations ▪ fares policy, ticketing across transit 
modes 
▪ traveller information across all modes 
▪ transit transfer facilities 
▪ transit and other modes: operational 
issues 
 
▪ fare collection systems: all modes 
▪ transfer services punctuality 
▪ travel conditions across all modes 
▪ pre-trip planning information 
▪ transfer facility design, amenities & 
layout 
▪ transit priority: shared road space 
▪ intelligent transport systems 
applications 
▪ rail passenger & freight 
capacity/timetabling conflicts 
▪ road & rail  safety strategies 
 
Performance 
monitoring 
 
 
 
▪ performance indicators and funding 
agency objectives 
▪ performance indicators across modes 
▪ performance indicators across operators 
▪ data collection capabilities & 
performance measurement systems 
▪ service contracts & performance 
indicators 
 
▪ funding agency clearly articulated 
measurable  objectives  
▪ operator management info systems & 
agency reporting needs 
▪ use of intelligent transport systems 
for data collection & analysis 
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FIGURE 1. TRANSIT INTEGRATION DIMENSIONS 
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2. TRANSIT INTEGRATION: MEASURING PERFORMANCE 
 
2.1 Performance Measures Appropriate for Transit Integration 
 
The Transit Capacity and Quality of Service Manual, recently published by the US 
Transportation Research Board, identifies 101 individual transit performance measures under the 
following categories, TRB (2003): 
 
• Availability (across both space and time) 
• Service monitoring (eg: reliability; customer service and passenger loadings) 
• Community measures (eg: mobility and environment) 
• Travel time measures (eg: car/transit travel time ratios; origin-destination travel times and 
travel time consistency) 
• Economic measures (eg: utilization and efficiency) 
• Safety & security 
• Maintenance & construction 
• Vehicle/facility capacity 
 
Integration at the planning and project evaluation levels is somewhat difficult to measure in 
practice. The following indicators may be useful in this regard: 
 
• auditing of planning activities 
• degree of multi-modal implementation of plans 
• appropriate organisational/institutional arrangements in place 
• roles/responsibilities matching integration needs 
• auditing of contract performance 
 
Table 2 provides a summary of transit performance measures, either adopted or proposed to deal 
with integration at the operational level mainly from a user’s perspective. These measures fall 
under the heading of accessibility, mobility and ‘seamlessness’ or connectivity of services. 
 
Transit integration, accessibility and mobility 
 
It has become generally accepted that to maximise patronage, transit must take people to where 
they want to go in a timely and convenient fashion.  The benchmark in this case may be the most 
attractive available alternative mode, such as the private car with its door-to-door high level of 
service. Transit integration is meant to make it easier for people to access destinations and hence 
accessibility indices can be used to measure integrating ability of a given action. 
 
An accessibility index needs to answer two questions, namely: 
 
• how easy it is to reach a destination? 
• what are the opportunities to undertake specific activities at that destination compared 
with the total opportunities available to undertake the same activities, in the entire area?  
 
The concept of measuring accessibility is well established. Hansen (1959), first proposed it in a 
land use and transport planning context, defining accessibility index for a zone i, as given by: 
∑
=
=
n
j
ijji cfOAI
1
)(  …………….(1) 
 
AIi is the accessibility index of zone i to opportunities to undertake an activity (such as 
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employment) in all other zones; Oj is a measure of the opportunity to undertake that activity in 
zone j; f(cij) is a function of the cost of travel between zones i and j; and n is the total number of 
zones in a given area of interest. Such an index measures accessibility from an origin perspective. 
We can also measure it from a destination viewpoint, thus obtaining a measure of how easy it is 
to reach a destination from all origins.  
 
The cost of travel by transit here can be expressed in terms of components of travel time (walk, 
wait, in-vehicle time, transfer time), as well as fare. Values of time can be assigned to the various 
travel time components to convert the result into a ‘generalised cost’ which attempts to capture 
time and money costs. 
 
Such indices provide a link between land use and transport (physical access to activities). In 
addition, transit network accessibility is a measure of its connectivity. It measures efficiency and 
effectiveness of a network (ie. the number of links connecting a given Origin-Destination pair 
need to be minimised). It also possible to use isochronic accessibility – all locations within a 
specified generalised cost of travel (or travel time) to a given destination. 
 
Wilson (1997) provides a comprehensive review of the concept of accessibility. Primerano 
(2001) reviews accessibility concepts including its links with economic based notions (economic 
benefit obtained at the destination), as well as its measurement using GIS databases which 
integrate land use, socio-economic, transport network costs and level of service attributes for 
specific modes. The use of GIS is also discussed in detail by Jiang et al. (1999). Scott (2000) 
discusses accessibility in terms of measures which need to address ‘by whom?’ ‘to what’? and 
‘how’? 
 
A distinction needs to be made between local transit accessibility and network transit accessibility. 
The latter refers to accessibility of locations to specific destinations (eg. a hospital or a university) 
by using transit. Local accessibility is the accessibility of a specific location to transit. An example 
of a local accessibility measure is the Public Transport Accessibility Level index used by some 
Local Authorities in the UK. This index measures local access to the transit system calculated as a 
combination of walk time to a transit stop an average wait time for a service at that stop. 
 
2.2 Integration and Overall Transit Objectives: Two Examples 
 
The practical implications of a performance measuring system which links integration efforts 
with the overall community and operators’ aims and objectives, are illustrated below by two 
Australian examples, namely the State Transit Authority in New South Wales (transit operator) 
and Translink in Queensland (transit planning and funding agency). 
 
Example 1: State Transit, New South Wales 
 
State Transit operates over 1900 buses and over 30 ferries in Sydney and Newcastle. It is the 
Australian transit operator with the largest bus and ferry fleets, carrying over 600,000 passengers 
daily (over 220 million passenger pa.) using 15,000 vehicle trips. The services are mainly 
commuter oriented with a.m and p.m peak periods making up over 50 percent of total bus 
patronage.  
 
At the corporate level, the main State Transit goal is to: ‘contribute to the development of a 
sustainable urban environment by attracting travellers on to public transport’, (State Transit, 
2001). In order to achieve the main goal, a number of objectives have been defined. The main 
objectives that relate directly to transit integration have to do with improving:  
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• coverage levels (Performance Measures: Numbers and types of services introduced and 
patronage levels). 
 
• accessibility levels/Convenience (Performance Measures: percentage population within 
400 m of a bus stop between 6 a.m and 6.30 p.m. Monday to Saturday and 800 m at other 
times (target 95 percent); all routes to provide connections to regional centers; frequent 
community consultation activities; regular attitudinal surveys; regular monitoring of 
customers complains; and bus fleet composition - 25 percent low floor, 20 percent 
wheelchair accessible and 35 percent air-conditioned). 
 
• reliability (Performance Measures: on-time running in normal traffic conditions (target 
95 percent); mechanical failures preventable through regular maintenance; number of 
changeovers (buses that require in service replacement) per 100,000 kms (target 98 
percent mechanical reliability for buses).  
 
Example 2. Translink, South East Queensland 
 
Translink is a newly created entity responsible for transit planning and funding in South East 
Queensland. Its stated mission is to provide ‘a transit system in SEQ that is highly valued by the 
community’. Whilst the primary initial focus of the organization is to achieve transit integration 
in the region, it has identified three key outcome areas, namely: 
 
• transit use (measured by: growth in transit patronage) 
• Customer satisfaction (measured by: user attitudinal surveys) 
• Value for money (measured by: transit subsidy level /passenger journey) 
 
The Translink objectives related to transit integration are: 
 
(a) Maintain transit as an attractive/realistic travel option. Potential performance measures: 
 
• Extent of mode shifts from car to transit 
• Ratio of transit to car travel times for specified corridors/journeys 
• Percent compliance with design service standards (frequency, coverage and levels of 
service) 
 
(b) Build a seamless/integrated public transport system. Potential performance measures: 
 
• on–time running for nominated interchanges 
• User attitudinal surveys: transfer satisfaction rating 
 
(c) Improve confidence in public transport (easy to use and providing a good transit experience). 
Potential performance measures: 
 
• On-time running  
• Reliability (cancellations)  
• User and non-user attitudinal surveys: satisfaction rating for real-time information; 
connections information on connections, etc. 
• Secret shopper’ surveys 
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2.3 Measuring Unmet Transport Needs 
 
Henk and Hubbard (1996) put forward an index of transit availability based on three main 
factors, namely: service coverage, frequency and capacity. The most appropriate measures to 
quantify each of these factors were identified as: service coverage (average walking distance to 
transit stop); frequency (average vehicle headway); and capacity (percentage of peak period 
demand that could be serviced by transit). Farwell and Marx (1996) developed a ‘transit needs 
index’ for a local area based on the proportion of elderly persons, young persons, households 
without a car and average household income.  
 
Ferreira (1999) puts forward the concept of using a GIS-based tool for the appraisal of unmet 
community transport needs. In order to obtain an overall index of unmet demand, it is necessary 
to use a weighted combination of assessment criteria. The latter need to relate to the following 
main factors: level of transport disadvantage; transit mode shares and level of accessibility to 
employment and other opportunities, such as access to education, health, shopping and other 
activities. For each geographic unit of analysis or zone, i, the overall unmet demand index, UDI, 
may be expressed as: 
 
a
m
a
ad
n
i
di AMwTDMwUDI ∑∑
==
+=
11
 ……………………. (2) 
 
Where:  
 TDMd = transport disadvantage measure, d; 
 AMa = accessibility measure a; 
 Wd= weight to be assigned to transport disadvantage measure, d;  
 wa= weight to be assigned to accessibility measure a; 
 n = total number of zones; and m = total number of accessibility measures. 
 
A possible set of transport disadvantage measures for an area might include the percentage of: 
 
• households with income less than a given threshold value 
• households without a car available  
• adult residents unemployed  
• residents on aged pension 
• residents on disability pension 
• school aged residents  
 
As discussed in section 2.1, accessibility measures for each activity type (eg: work, shopping, 
etc.) should reflect two components, namely: the main destinations available to residents to 
undertake the given activities; and the travel time and/or cost of reaching each of those main 
destinations. Standard accessibility indices can be obtained from existing origin-destination trip 
matrices and cost/time matrices (the gravity model for trip distribution uses similar indices); or 
they may be estimated separately for the area under study.  
 
An overall unmet transport demand index for a pre-defined study area can be estimated based on 
the average value of the index for each unit of analysis which make the total area. Examples of 
possible threshold values for selected criteria: 
 
• transit stations/stops within 400 m;  
• waiting times between connecting services: 5 minutes; 
• service frequencies: 10 minutes in peak periods; 30 minutes in off-peak periods; service 
  Transit Integration – why bother? 
   
Prof Luis Ferreira  QUT 
  
9
reliability at least 95 percent; and 
• accurate timetable and map information to be displayed at all customer access points. 
 
2.4 Role of Service Contracts 
 
Service contracts need to have strong links to transit performance and community based 
objectives to be effective in helping achieve those objectives. If transit integration is an explicit 
objective, it needs to be supported with measurable indicators, such as those shown in Table 2. 
Lake and Ferreira (2002) summarise performance indicators used in contracts in Australia and 
some overseas systems.    
 
The more common indicators related to transit integration, include: 
 
• Community-based measures:  Route coverage (eg: percentage of population served by 
transit); customer satisfaction (eg: monthly surveys of users and non-users are conducted 
rating a number of aspects of transit); proportion of service kms provided by wheelchair-
accessible vehicles; proportion of transit stops/stations providing unaided access to people in 
wheelchairs; and passenger information availability. 
 
• Service delivery measures: Reliability (eg; the proportion of scheduled services that are 
cancelled); punctuality (eg: on time performance; and comparison with an agreed benchmark 
performance level). 
 
A study into the use of incentives as part of service contracts between transit operators and 
funding agencies in Europe, found that initiatives regarding such incentives were present in a 
limited number of systems (London and Manchester, UK; Oslo and Oppland, Norway; Malmo, 
Helsingborg and Gothenburg, Sweden; Zurich, Switzerland; Copenhagen, Denmark; and Lille 
and Lyon, France, UITP (2000). 
 
 
3. SUMMARY AND CONCLUSIONS 
 
There is a need for transit planners and operators to be more rigorous in performance 
measurement of integration and ‘seamlessness’. Changes in perceptions of travellers with respect 
to transit accessibility and ease of use need to be captured in more tangible ways than has been 
the case in the past.  
 
It is useful to distinguish between the main areas of activity associated with transit networks 
and/or corridors, given the many facets of transit integration. The latter has been discussed in the 
context of strategic planning and policy, evaluation of projects, service planning, operations; and 
performance monitoring. 
 
Effective integration of transit needs to address issues of inter-dependency within transit modes, 
as well as between transit and other modes; types of transport demand (eg: passenger and freight) 
and the relationship between transit objectives and wider community goals. 
 
Integration at the planning and project evaluation levels is somewhat difficult to measure in 
practice. The following indicators may be useful in this regard: auditing of planning activities; 
degree of multi-modal implementation of plans; appropriate organisational/institutional 
arrangements in place; roles/responsibilities matching integration needs; and auditing of contract 
performance. 
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The paper has provided a summary of transit performance measures, either adopted or proposed 
to deal with integration at the operational level mainly from a user’s perspective. These measures 
fall under the heading of accessibility, mobility and ‘seamlessness’ or connectivity of services. 
 
The practical use of performance measuring systems in linking integration efforts with the overall 
community and operators’ aims and objectives, were illustrated by means of two Australian 
examples. By strongly linking service contracts to performance levels, it is possible to 
significantly increase the opportunities for integration efforts to be translated into better 
community based outcomes.    
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TABLE 2. PERFORMANCE INDICATORS FOR TRANSIT INTEGRATION: SOME 
EXAMPLES 
 
Performance Indicator Comments [References] 
Mobility/Accessibility  
Accessibility Index Weighed avg. travel time (or preferably generalised cost which 
incorporates travel time and cost) to activities (eg: how many people 
can access x m2 of retail floor space within y minutes, by transit). 
Proxies might be in the form of proportion of population within a 
given travel time (or generalized cost) of CBD and other major 
employment/retail nodes. [TRB (2001); TRB (2003); TTI (2000)] 
 
Corridor Transit 
Accessibility Index 
Door-to-door costs (including all travel time components and 
transfer penalties) by transit divided by the average of equivalent 
costs by transit and car. [TRB (2003); Schoon et al. (1999)] 
Local Index of Transit 
Availability 
Composite made up of transit measures of: capacity (seat-kms per 
residential and employment population); frequency and route 
coverage (stops per developed sq. km). Local index values are 
standardized relative to an average value for the study area. [TRB 
(2003); Rood (1997)] 
Corridor Mobility Index Passenger volumes multiplied by average travel speed (rate at which 
passenger are moved), divided by a benchmark value (eg: car 
alternative operating at an efficient level of service). [Meyer and 
Miller (2001); TRB (2003)] 
Transit service 
accessibility index 
Number of person-trips per time period that have transit service 
available at a trip end. [TRB (2003)] 
 Percent population 
within x metres of a 
transit stop/station.  
Widely used access measure. 
Transportation choice 
ratio 
Hourly kms of transit service divided by total lane-kms of main road 
network. [TRB (2003)] 
 Percent person trips able 
to be accommodated by 
non-car modes 
Proposed in US. [Cambridge Systematics (2000)] 
Transit affordability 
index 
Average concession fare as a proportion of the single pension per 
day; average fare relative to CPI. 
Mode share: transit Widely used measure. 
Peak-hr trips to work 
within walking distance 
of transit stop/station. 
Santa Clara Valley Transportation Authority. [TRB (2001)] 
Congestion index Methodology developed by Texas Transportation Institute. 
[TRB (2001)] 
Average trip times on an 
O-D basis: representative 
‘basket’ of typical trips.  
Car: transit travel time ratio. Users perceptions for total trip time 
through surveys. [Florida DOT (2000); TRB (2003); TRB(2000); 
TRB (2001)] 
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Performance Indicator 
 
Comments [References] 
Reliability factor  Proportion a person’s travel time is no more than x percent higher 
than average. [TRB (2003)] 
Service reliability factor Scheduled and unscheduled services that were cancelled (by 
corridor).  
Punctuality 
 
Public transport variance from schedules (percent services arriving 
within x minutes of scheduled times on key routes and modes). 
Connectivity  
Maximum number of 
transfers needed  
Route design measure of changes in service provision for specific O-
D pairs. Measure of convenience and connectivity. [TRB (2003)] 
 percent trips needing 
transfers 
Measure of convenience and connectivity. [TRB (2003)] 
Transfer time Scheduled, actual and perceived waiting time may be used. (waiting 
time is perceived at 1.5 to 3 times in-vehicle time). [TRB (2003)] 
Route directness Measures the degree of deviation from a direct path. Lack of 
seamlessness may be given by the ratio of transit to car travel time 
door-to-door for a ‘basket’ of journeys. (Journey-to-work Australian 
Bureau of Statistics data can be used to determine commuter origin-
destination pairs.  
Seamless connections 
indicator 
Cross-modal survey (bi-annual) of users opinions on ease of 
connections between services, Washington State. [TRB (2001)] 
Percent person trips with 
travel time advantage for 
non-drive alone modes 
Proposed in US. [Cambridge Systematics (2000)] 
User survey results Attitudes and perceptions on transfer experience (amenities; delays, 
degree of difficulty) 
Transport choice 
indicator 
Cross-modal survey (bi-annual) of users opinions on viable options 
to car, Washington State. [TRB (2001)] 
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Road network planning & monitoring 
Representative indicators for the road network would include: 
Average trip times on an OD basis: Major corridors – or a representative ‘basket’ of typical trips, such 
as: 
Peak/off-peak 
Radial/non-radial 
Short, medium or long trip 
Generalised cost (expressed as a function of value of personal travel time + perceived costs) should be 
used in preference to trip time alone, to capture user costs more fully. 
Likewise for freight routes: use a sample of the more ‘typical’ freight routes and measure (or estimate 
from a model) trip times and operating costs. 
Should have some measure of variability in trip times. This is very important for freight trips. 
VKT/capita and vehicle hours/capita – for commercial vehicles. 
 
 
 
 
Public Transport Indicators 
 
The main PT objectives which need to be monitored may be: 
 
levels of coverage (new and innovative services) 
accessibility levels 
reliability 
convenience 
safety and security of passengers 
comfort  
staff training to provide ‘friendly’ service 
travel information to passengers 
efficiency to keep costs down and fares at affordable levels 
  
Performance Measures used by QT in contracts with bus operators: 
 
Community-based:  public transport user perceptions of the service quality.  
Transit availability: Mobility and Access measures: route coverage (Operators in non-urban centres 
and towns have to ensure that 85% of the population within the contract area is within 400 metres of a 
bus route, and in urban centres 95% of the population must be within 400 metres of a bus route); 
Spread and Frequency of timetabled bus hours.  
A survey is undertaken within each contract area every two and a half years, corresponding to the mid-
term review and contract renewal periods.   
 
 
SEQ and other urban areas need to be reported on separately. Long distance and urban services should 
be similarly disaggregated.  
Representative indicators for public transport would include: 
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